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Abstract 
 
Agricultural yield was negatively impacted by salt stress throughout around the world 
affecting production whether it is for economic gain or subsistence. The tolerance of 
Acehnese local rice on salinity stress was studied with using osmotic condition in the 
method of in vitro germination. NaCl was applied on medium MS for the salinity stress 
simulation for studying the capability of the various osmotic conditions in selection of some 
Acehnese local rice for the tolerance of salinity stress. The objective of this research was to 
simulate with in vitro method the tolerance of some varieties of Acehnese local rice on 
salinity stress during seed germination. Sixteen varieties of Acehnese local rice was 
sterilized and germinated in vitro for tens days in 250 ml bottle containing 25 ml of medium 
MS with applying NaCl as concentration 0, 0.5, 1.0, 1.5 and 2.0 g/liter. The varieties of 
Acehnese local rice that used in this research are Ciherang as control variety, and Acong, 
Padi Mas, Aweuh, Rom Mokot, Bo Santeut, Sigudang, Bo 100, Sanbei, Sigupai, Manggeng, 
Sipirok, Padi Berselona, Salah Mayang Ru, Pandrah, dan Sikuneng. The results of this study 
showed that the tolerance of Acehnese local rice different significantly on observed viability 
of the seeds: seed growth rate, germination capacity, growth velocity, growth unity, and 
seedling fresh weight. The osmotic condition of NaCl resulted an effective method to 
simulate the tolerance of salinity stress for Acehnese local rice using NaCl in the method of 
in vitro cultivation. The solution with 2.0 g/l of NaCl that used to study the responds of 
Acehnese local rice to the tolerance of salinity stress was obtained as the best 
concentration. Thus, simulation of salinity stress condition on Acehnese local rice will 
become an alternative method for selection of genotype traits related to the tolerance of 
salinity stress for local rice in the future. 
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Introduction 
 
Recently, development of agriculture production, including rice was 
limited by global climate change and salinity stress. Rice is one of the most 
important crops as major staple food in the world. However, rice is 
considered as a sensitive plant if exposed to salinity stress (Maas and 
Hoffman, 1977; Shannon et al.,1998). Rice is also widely grown crops in 
coastal areas frequently inundated with sea water affecting by high tidal 
period or tsunami wave. 
Grattan et al. (2002) reported that sea water level was increased in 
some area of Indonesia and it will be dilapidated by the effect of global 
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warming continuously. This condition will increase soil salinity and threat 
agriculture production in Indonesia, especially in coastal agriculture area. 
Nowadays, salt stress is the second most widespread soil problem in rice 
growing countries (Gregorio, 1997). Some study showed that physiological 
activities and productivity of rice plant decrease linearly by the increasing of 
soil salinity (Lutts et al., 1995; Grattan et al., 2002; Ibraheem et al., 2011). 
Indonesia known as archipelago countries that have huge costal belt and is 
easy to be disturbed by tsunami waves. 
Rice plant adapting to salinity stress need to develop for ensuring food 
security in future. In vitro method of seed germinating in an osmotic 
condition of NaCl provides a promising approach to develop salinity-tolerant 
rice plant. Reveendar et al. (2008) studied the delayed germination of rice 
seed that indicated sea water tolerance of two genotypes of rice. Therefore, 
the soil salinity problems should be raised by adaptation effort to create 
more resilient approach to avoid food crisis around in the future. Resistance 
to salinity stress will become more important in the coming decades as 
farmers around the world have to cope with the effects of global warming 
and extreme events.  
Development for new varieties for adaptation to salinity stress must 
be studied for development of adaptive plants in future. Selection of rice 
germplasm through salinity stress simulation on Acehnese local rice with 
NaCl in the method of in vitro germination is very important to exploit the 
genetic diversity within available rice germplasm. Manneh et al. (2011) 
stated that diversity of rice germplasm should be exploited for new genes 
for adaptation to produce new varieties plants. Saleem et al. (2005) 
produced rice plant by in vitro selection using osmotic solution of NaCl in 
high concentration. So, the objective of this research was to simulate with in 
vitro method the tolerance of some varieties of Acehnese local rice on 
salinity stress during seed germination. 
 
Material and Methods 
The study of salinity stress simulation on Acehnese local rice with NaCl 
in the method of in vitro germination was carried out at the Laboratory of  
Plant Tissue Culture and Seed Science Laboratory, Faculty of Agriculture, 
University of Syiah Kuala since March to September, 2013. Material used in 
this research are Ciherang as Control and fifteen varieties of local (Acong, 
Padi Mas, Aweuh, Rom Mokot, Bo Santet, Sigudang, Bo 100, Sanbei, 
Sigupai, Manggeng, Sipirok, Padi Bercelona, Salah Mayang  Ru, Pandrah, 
dan Sikuneng). The seeds were germinated on MS solid standard medium 
that contained NaCl with pH 5,8. The media contained macro and micro 
nutrients (NH4NO3, KNO3, KH2PO4, H3BO3, NA2MoO4.2H2O, COCL2.H2O, 
Kl, CaCl2.2H2O, MgSO4.7H2O, MnSO4.4H2O, ZnSO4.7H2O, CuSO4, 
NaEDTA, dan FeSO4.7H2O). The Media solidified with bacto agar 7.5%. 
The selected seeds soaked in alcohol 75% during two minutes and 
were air dried on filter paper during two minutes. Then, seeds were remove 
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from husks and sterilized with 10% NaOCl and betadin. After sterilization, 
the seeds without husk were cultured on 25 ml MS medium in 250 ml 
botles. Salinity factor and and rice variety were desaigned in Completely 
Randomized Design with three replication. The salinity condition consist of 
five level S0=withou or 0 g/l NaCl, S1 = 5 gram NaCl, S2 = 10 gram NaCl, 
S3 = 15 gram NaCl, and S4 = 20 gram NaCl. The rice seed consist of 
sixteen varieties, they are: V1 Acong, V2 Aweuh, V3 Bo Santet, V4 Bo 100, 
V5 Ciherang, V6 Manggeng, V7 Padi Bercelona, V8 Pandrah, V9 Padi Mas, 
V10 Rom Mokot, V11 Sigudang, V12 Sanbei, V13 Sigupaip, V14 Sipirok, V15 
Salah Mayang  Ru, and V16 Sikuneng.  
Seed viability and vigor were observed every day after planting. The 
observation carried out to study germination process to produce a normal 
seedling. The parameters observed in this study are potential growth of 
seeds, germination capacity, unity of germination, germination velocity, and 
biomass weigh of the normal seedling during ten days germination. Data of 
the seed viability and vigor were tested statistically with the metode of 
ANOVA and HSD test. 
 
Result and Discussion 
 
Effect of Salinity on Seed Viability and Vigor 
 
The ANOVA test showed that NaCl affected significantly on seed 
viability and vigor (Table 1). The average of seed germination rate, 
germination capacity, growth unity of germination, germination velocity, 
and biomass weigh of the normal seedling during ten days germination were 
showed in Table 1. The results of study showed the highest potential growth 
of seeds, germination capacity, unity of germination, germination velocity, 
and biomass weigh of the normal seedling found at 0.0 g/l NaCl (S0) or 
control. In other hand, the lowest seed vigor found at the highest 
concentration of NaCl (20 g/l). 
 
Table 1. Effect of NaCl on potential growth of seeds, germination capacity, 
unity of germination, germination velocity, and biomass weigh of the normal 
seedling during ten days germination. 
 
NaCl 
Seed viability and Vigor 
Germination 
rate (%) 
Germination 
capacity 
(%) 
Germination 
velocity 
(%/etmal) 
Unity of 
growth (%) 
Biomass 
weigh 
(g) 
0 g/l 94,27 c 82,15 d 16,54 e 76,28 e 0,11 b 
5 g/l 92,81 c 79,88 d 15,30 d 71,71 d 0,10 b 
10 g/l 91,46 c 75,36 c 14,20 c 65,98 c 0,10 b 
15 g/l 85,94 b 23,54 b 5,38 b  11,04 b 0,09 a 
20 g/l 80,52 a 21,05 a 4,39 a  5,28 a 0,09 a 
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Note :  The number followed by the same letter, the same column  is not  significantly 
different  at potential 5 % (Tukey's HSD, P<0.05) 
Effect of Rice Variety on Seed Viability and Vigor  
 
The analysis of variance for means of potential growth of seeds, 
germination capacity, unity of germination, germination velocity, and 
biomass weigh of the normal seedling during showed that were significantly 
affected by the variety of rice. The average of potential growth of seeds, 
germination capacity, unity of germination, germination velocity, and 
biomass weigh of the normal seedling during ten days germination were 
showed in Table 2. 
  
Tabel 2. Effect of variety on germination rate of seeds, germination 
capacity, unity of germination, germination velocity, and biomass weigh of 
the normal seedling during ten days germination. 
 
 
Note :  The number followed by the same letter, the same column  is not  significantly 
different  at potential 5 % (Tukey's HSD, P<0.05) 
 
The results of this study (Table 2) showed that the tolerance of 
Acehnese local rice different significantly on observed viability of the seeds: 
seed germination rate, germination capacity, growth velocity, growth unity, 
and seedling fresh weight. The highest seed viability and vigor tested on the 
highest concentration of NaCl (20.0 g/l) found on variety of Sanbei.  This 
results showed that the osmotic condition of NaCl resulted an effective 
Rice varieties 
Seed viability and vigor 
Germinatio
n rate (%) 
Germinatio
n capacity 
(%) 
Germinatio
n velocity 
(%/etmal) 
Unity of 
growth 
(%) 
Biomass 
weigh 
(gram) 
Ciherang 82.00 a 68.02 f  12.30 d 42.19 b 0,11 bc 
Acong 89.67 de 54.33 cde  10.47 c 51.89 e 0,10 ab 
Aweuh 91.33 efg 59.16 cde  11.02 c 41.00 b 0,09 a 
Bo Santet 90.00 ef 44.40 a   9.58  b 44.43 c 0,10 ab 
Bo 100 85.33 ab 43.24 a   8.41  a 33.96 a 0,10 ab 
Manggeng 88.33 cde 43.42 a   8.59  a 37.72 c 0,10 ab 
Berselona 85.33 bc 44.51 b    9.30 c 41.34 b 0,09 a 
Rom Mokot 90.67 ef 63.41 ef  12.16 d 43.46 c 0,10 ab 
Padi Mas 91.00 fg 50.63 cd    9.18 b 40.77 b 0,11 bc 
Pandrah 85.33 bc 62.92 e  12.89 d 47.06 d 0,11 bc 
Sigudang 93.33 fg 71.62 f  14.95 f 61.56 g 0,11 bc 
Sanbei 95.00 h 77.26 g  14.87 f 72.33 h 0,17 d 
Sigupai 90.67 ef  47.15 b    9.36 b 41.66 c 0,11 bc 
Sipirok 87.00 bcd 53.87 cd  11.08 d 42.49 c 0,10 ab 
S. Mayang  Ru 91.33 efg 56.47 cde  10.76 c 41.68 c 0,10 ab 
Sikuneng 87.67 def 65.97 f  13.67 e 53.40 f 0,11 bc 
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method to simulate the tolerance of salinity stress for Acehnese local rice 
using NaCl in the method of in vitro cultivation. The MS medium with 2.0 g/l 
of NaCl that used to study the responds of Acehnese local rice to the 
tolerance of salinity stress was obtained as the most effective concentration. 
Scardaci et al. (1996) stated that salinity is one of the major obstacles 
to increasing production in rice growing areas worldwide. Nowadays, the use 
of recirculating water systems in rice production and the requirement for 
water holding in the fields without recirculating water systems have 
increased because of environmental concerns related to the problems 
caused by drainage into receiving rivers after pesticide applications. Zeng 
and Shanon (2000) reported that knowledge of salinity effects on rice 
seedling growth and yield components would improve management 
practices in fields and increase our understanding of salt tolerance 
mechanisms in rice. Seedling growth was significantly reduced by salinity 
and significant reduction of seedling growth occurred at longer cumulative 
thermal than at higher salt levels.  
Maas and Hoffman (1977) and  Shannon et al. (1998) showed that  
rice is sensitive crop if exposed to salinity stress. The response of rice to 
salinity varies with growth stage. Young seedlings were very sensitive to 
salinity in the most commonly cultivated rice cultivars (Pearson and 
Bernstein, 1959; Kaddah, 1963; Flowers and Yeo, 1981; Heenan et al., 
1988; Lutts et al., 1995). Respectively, Sajjad (1984), Heenan et al. 
(1988), Cui et al. (1995), and Khatun et al. (1995) reported that salinity 
also severely affected final grain yield of rice. Continuously, salt treatments 
also significantly reduced panicle length, spikelet number per panicle, and 
grain yield of rice. The emergence of panicle and flowering also delayed by 
salinity stress (Khatun et al., 1995). Khatun and Flowers (1995) and Khatun 
et al. (1995) also reported that seed set decreased through reduction of 
pollen viability due to salinity stress. 
 
Conclusions 
 
The tolerance of Acehnese local rice different significantly on observed 
viability of the seeds: seed growth rate, germination capacity, growth 
velocity, growth unity, and seedling fresh weight. The osmotic condition of 
NaCl resulted an effective method to simulate the tolerance of salinity stress 
for Acehnese local rice using NaCl in the method of in vitro cul germination. 
The MS medium with 2.0 g/l of NaCl that used to study the responds of 
Acehnese local rice to the tolerance of salinity stress was obtained as the 
best concentration. Thus, simulation of salinity stress condition on Acehnese 
local rice will become an alternative method for selection of genotype traits 
related to the tolerance of salinity stress for local rices in the future. 
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